Enzymatic assay for chloride ion with chloride-dependent sarcosine oxidase created by site-directed mutagenesis.
Serum chloride ion is routinely assayed in clinical laboratories. We have developed a new enzymatic assay for determining the chloride ion concentration. The method involves the use of a mutant sarcosine oxidase, which was created as desired by site-directed mutagenesis and showed chloride-dependent activity. The enzyme which is reactivated by the chloride ion forms hydrogen peroxide from sarcosine. The production of hydrogen peroxide is measured by the 4-amino-antipyrine peroxidase system. The increase of the reaction rate was proportional to the chloride ion concentration. A lag time of the time course was not observed, and the reaction rate for a blank was not detected. Therefore, a rate assay could be adopted. A standard curve of the assay reagent was linear up to 180 mM chloride ion of the sample. The specificity for the bromide ion was 43% of that of the chloride ion, although it was 0% for other ion species. When serum samples were used, within-day coefficient variations (CVs) and day-to-day CVs were below 1.5%. A good correlation with the comparison assay was observed by using 160 samples of normal and abnormal patient sera. This method can easily and reliably be used for the accurate determination of chloride ion concentration in serum or other samples.